Abstract. We consider operators of convolution generated by L 1 functions in L p and various spaces of almost periodic functions. It turns out to bethat if such an operator is invertible in one of these spaces, then it is invertible in all the spaces we consider. Further, we p r o ve that any c o n volution has identical norms in many natural couples of functional spaces.
Introduction
We consider convolution operators acting in the spaces L p and the spaces of Bohr, Stepanov, and Besicovich almost periodic (a.p.) functions. We prove that in all the spaces we consider the invertibility for convolutions take place, or do not take place, simultanuously.
Next, we study norms of convolutions in natural couples of functional spaces: L p and B p , BS p and S p , C b and C A P . We prove that convolution operators have identical norms in each of two membersofany such couple. Our study is motivated by the results of M. Shubin 1] and 2]. In those papers the results on norms and invertibility (spectra) were proved for a wide class of a.p. pseudo di erential operators, but only in the L 2 -B 2 setting. The case p 6 = 2 , as well as the case of Stepanov spaces, are not considered there.
We attempt here to enlarge the range of spaces in which s u c h \coincideness" results take place. However, since L p -theory and, all the more, B p -and S ptheories of pseudo di erential operators are not well-developed, we restrict ourself to the case of convolutions only. Even in this case a rich picture appears. We remark also that L p -B p setting was studied in 3] and 4] for nonlinear di erential operators. However, in these works the value of p depends on the structure of operators under consideration and plays the same rôle as p = 2 in the linear theory.
In the present paper we deal with convolutions de ned on the real line only. Nevertheless, all the results and techniques may be extended to the case of convolutions on R n without any di culties.
Preliminaries
We use the standard notations L p (resp. L p loc ), 1 p 1, for the (resp. local) Lebesgue spaces of complex valued measurable functions on the real line R. Let 
where C > 0 does not depend on u. Thus, kAuk S p C k uk S p and the operator A acts continuously in BS p , p > 1.
The case p = 1 may b e considered in the similar way it is even simpler.
The proof of the second part of the lemma may be carried out exactly as in Lemma 1, using the version of Bochner criterion for Stepanov a.p. functions. We have included here the proof for the sake of completeness.
Norms of Convolutions
Now we want to study connections between norms of convolution operators acting in various function spaces. As usual, L(E) stands for the space of all bounded linear operators in a Banach space E.
We start with the spaces BS p and S p . We need the following additional continuity property of convolutions. This implies (7), and we conclude. 2 Remark 5 A similar approach was used in the proof of Proposition 2.2 in 11].
In the same way, using uniform convergence on compact sets instead of It is easy to verify that
Since ' is compactly supported, we see that A(u T ) = ( Au) T provided T is large enough. Due to (11) we have kAu T k B p = kAuk L p (12) for such T. Now using (11) and (12) 
We want to show that
In view of (13), to do this it su ces to prove that 
